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A b s t r a c t
Methods  that  can  be  used  to  predict  agitation  power  of  the  in-line  rotor-stator  mixers  are 
considered  in  this  paper.  Results  of  experimental  investigations  and  CFD  modeling  are 
presented  and  interpreted  theoretically  for  the  Silverson  rotor-stator  (150/250)  MS  mixer.
Results of theoretical analysis lead to extended version of previously used correlation.
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S t r e s z c z e n i e
W artykule przedstawiono metody wyznaczania mocy mieszania dla mieszalników przepły-
wowych  typu  rotor-stator. Przedstawiono  interpretację wyników doświadczalnych  i  symula-
cji CFD.
Słowa kluczowe: mieszanie, moc mieszania, rotor-stator
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1. Introduction
Silverson high  shear  in-line  rotor-stator mixers  are widely used  in many  technologies 
in  the chemical, pharmaceutical, biochemical, agricultural, cosmetic, health care and food 





of  energy and possibility  to  control  residence  time  in  these zones of high  shear  and high 
stresses.
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in  the  vicinity  of  the  rotor-stator  screen.  In  present  paper we use  in what  follows  results 
of  experimental  investigations  and CFD modeling of  performance of  the Silverson  rotor- 
-stator (150/250)observe and try to interpret theoretically this phenomenon.
2. Experimental investigations
The  experimental  investigation  were  carried  out  using  the  double  screen  pilot  plant 










Silverson  and  a  valve  on  the  outflow  to  regulate  flow. The  instrumentation  included  the 
torque meter. The  natural  pumping  action  of  the  Silverson was  used  to  provide  the  flow 











3. Simulations and interpretations
Simulations of the Silverson rotor-stator mixer hydrodynamics were carried out using the 






Results of simulations confirm presence of minimum on the curve NP versus NQ, as shown 
in Figures 4 and 5. There is a good agreement between experimental data and results of CFD 
modeling including peculiar performance at low flow number.
Here we need to add that when there is a throttle valve in serial with the pump then if 
can  change  the  system  characteristics,  and  it  is  known  from  practice  that  a  lower  power 











Assuming  transition by superposition of  these effects, we can write  instead of eqs  (1) 
and (2)
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we  see  some  effect  of  rotor  speed;  for  5000  < N  ≤  12  000  rpm  effects  of  rotor  speed 
disappears, which means that  turbulence is well developed for N > 5000 rpm. Notice that 
presented explanation agrees to some extend with earlier discussions. Of course throttling 
affects pumping efficiency and can    increases  recirculation, however, present  approach  is 
the one that leads to more universal expression than applied earlier.
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Fig.  6.  Effect of  the pumping number, NQ, on the power number. Comparison of experimental 
data with equation (4): a) for N = 4000 rpm and 5000 rpm, b) for N > 5000 rpm
